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1. Introduction
I feel that this is not the time for a detailed scientific inquiry on some specific technical topic related to the theme of
this conference. Besides, one more technical paper would add little to the extensive crop of new knowledge you will collect
from the presentations and discussions during the sessions of this important Conference. Taking advantage of the relaxing
atmosphere during these invited sessions, and for the duration of the timewhich I have at my disposal, I intend to talk about
things which relate to more fundamental questions concerning mathematics, concerning the sciences of information and
computation, and, unavoidably because of my affection and wonder for this discipline, concerning physics.
My discussion will relate to matters that we all speculate at one occasion or another. I intend to enjoy a few good
reflections, and I hope that you also may do the same.
2. Exploring and explaining nature
In our drive for understanding the structure and the evolutionary processes of our world (in its physical, economic,
social etc manifestations), we are motivated by curiosity and the desire to know, and by the demand to improve our living
conditions by exploring and exploiting the resources of Nature. Information Science and computational mathematics play
a central role in the analysis and design of means and tools for the prediction and control of physical, economic, social etc
phenomena.
Computer technology has rapidly advanced to the point of providing effective means for processing algorithms which
deal with the structure and the behavior of especially complex dynamical systems. It is indicative of the great processing
power provided by current computational technology for facing problems in nonlinear dynamics that we have discovered
many, mostly unexpected new facts about our world, about its structure and its evolutionary processes. These discoveries,
and others such, have advanced our understanding about our complex and beautiful world, from the micro-scales of the
mysterious micro-cosmos to the evolutionary processes of life and consciousness, and from the level of social systems to
the vast dimensions of space and time.
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Besides the obvious practical applications, new knowledge about the functioning of our world (more accurately, about
what we hypothesize about the functioning of our world) has allowed us to deliberate beyond the questions of ‘‘how is the
world functioning’’, and ‘‘how our world has come to be what it is’’, to the philosophical, theological, and scientific questions
that relate to ‘‘why is the world the way it is’’, and ‘‘what is the role of man in it’’. Our perception of reality and of the nature of
things has been altered radically in recent decades. We conceptualize that we live in a world of uncertainty and instability,
a wonderful and strange causal world which is not ‘‘pushed blindly from behind, by the causes of the past ’’, but that we live in a
wonderful and strange causal world which ‘‘is attracted creatively by the possibilities of the future’’ in a waywhichmay endow
our evolutionary universe with ‘‘an inherent meaning’’. (We should say more about this subject in some other opportunity).
3. The emergence of new paradigms in science
During the history of scientific progress, various conceptual frames of notions and measures, called ‘‘paradigms’’ or
‘‘scientific orders’’, such as those concerning the nature of space and time, or the nature of causal relationships, were
religiously and often laboriously defended against new and capriciously disconcerting observational data. A noted such
case is our current inability to explain the ‘‘non-local effects’’ of the Aspen experiment for the EPR phenomenon. In spite of
apparent inability of existing scientific theories to accommodate the new observational findings, the conservative human
attitudes often seem to drive researchers into resisting changes in the familiar paradigmswhich are dominant at the time. It
seems that researchers are inclined, and often persist to refuse to accommodate, fit, adapt and assimilate the disconcerting
observational data to the already existing familiar paradigms of scientific order.
We may note the emergence of new paradigms in science in the cases of the exploding developments of ‘‘new orders’’
with the Theories of Relativity and with the Theories of Quantum Mechanics during the revolutionary times of the early
decades of the 20th century. Tomention just one radical conceptual breakthrough Iwill refer to the notion of non-separation
between the observing apparatus and the object of observation.We should also note that, in recent years, we are witnessing
various radical developments which relate to probable new revolutionary paradigms in Biology.
To develop a new conceptual paradigm in science or in mathematics, one must firstly observe and ‘‘feel things out’’.
Following that, the researcher must proceed with great caution and patience, in a natural way, with the development of a
new paradigm, without exerting undue force in ‘‘drawing out’’ new concepts and tools. Occasionally, the conceptual frame
of the new paradigm may precede by several years the confirmation of the new notions and measures with undisputable
direct or indirect observational data.
4. Information technology and life. A cyber-world
The ‘‘information revolution’’ begun as an outburst of new discoveries during the vigorous, thriving and successful
era of Electronics of the 1940’s. The theoretical and technological developments in the sciences of information and
communication spouted, in effect, with the findings of Claude Shannon of Bell Telephone Laboratories about fifty five years
ago. The intensive research and the technological developments which followed in the areas of coding, error detection and
correction, cryptography and information compression, inspired an explosive outbreak of applications in data processing,
communications, cognitive and knowledge engineering, and in artificial intelligence. Recently, the information revolution
has advanced new paradigms, new conceptual frames and measures, with the discovery of the sciences of ‘‘chaos’’ and of
‘‘fractals’’.
In our times we have become aware that our technology-driven human society has created a whole cyber-world
of symbols and information-objects, a symbolic world of information abstraction and data processing means and
materializations,which act and «live», have a life of their own, andwhich interact and evolve almost autonomously in computer
and communication hardware and software. In other words, thisman-made technological world of symbols and information-
objects interweaves and interactswith the natural world that ‘‘God gave us’’. More importantly, the biologicalworld including
homo sapiens and his psychological and social aspects, the presumed involuntary carriers of God’s message, are more and
more radically affected and transformed as a result of interactionwith the technologicalworld of theman-made cyber-world.
Most notably, the Science of Information, along with Physics and Mathematics, are offering a powerful base of new
concepts and tools for advancing our knowledge in the scientific enterprise which inquires about the (often metaphysical)
ultimate questions about space and time, about our material world, about life and consciousness, and about the role of man
in this world of ours.
5. The languages of mathematics: (1) visions and mental break-through, (2) effects on society
5.1. Visions and mental break-through
In general, ‘‘languages’’ are essentially a means of verbal or pictorial communication. Except for the common everyday
social use of languages, the use of mathematical languages in science has allowed us to develop and apply new concepts
and tools, which often do not correspond in any direct way to the objects, methods and means we use in dealing with our
everyday world. The same thing happens when we carry out our private ‘‘inner dialogues’’ during our creative thinking and
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cogitation. Themeaningwe assign to themathematical, verbal or pictorial, representations, especially for the representation
of our abstract ideas, is in effect the development of some language which is aimed to serve the task of scientific inquiry and
communication.
5.2. Effects on society
The wider consequences on our lives, on our psychology, on our metaphysical beliefs, and on our social behavior, from
the discovery of many novel scientific concepts and abstract ideas, are of unpredictable effectiveness. For example, when
Isaac Newton wrote down the classical laws of gravity and motion, he, in fact, founded the theory of classical mechanics
which gave us the civilization of a society based on an unprecedented use of ‘‘machines’’, which accelerated the industrial
revolution of the 19th century. The radical social, economic, and psychological changeswhich followed the flood of scientific
progress inmechanics, thermodynamics, etc, unleashed the political forceswhich eventually overthrew the feudal dynasties
of Europe and promoted our modern democratic societies.
Twohundred years after Newton, themathematical formulation of the fundamental laws of the electromagnetic forces by
James ClerkMaxwell in themid-1860s, ushered-in the Electric Age in theWesternWorld. The understanding and application
of the electromagnetic forces brought about a new civilization of electrical and electronic means and devices, like radio,
household appliances, television, microwaves, computer electronics, lasers, and many other marvels.
A characteristic case of thewider andmore radical effects on our thinking, on our artistic inspirations, andmore generally
on our psychological and social behavior, from the development of novel mathematical languages for the representation
and understanding of new scientific theories, was the sudden presentation of the theory and the geometry of ‘‘hyperspace’’,
which was introduced on June 10, 1854, when Georg Bernhard Riemann gave his celebrated lecture before the faculty of
the University of Göttingen in Germany. Michael Kaku, the well known physicist has said that: ‘‘in onemasterful stroke, like
opening up a musty darkened room to the brilliance of a warm summer’s sun, Riemann’s lecture exposed the world to the
dazzling properties of higher-dimensional space’’.
Riemann, in his short life, only by the use of pure mathematics, lifted the spell cast by Euclid more than 2000 years
before him. Riemann, only on the firm ground of logic, attacked Euclidean geometry, whose foundationwas based on common
sense and intuition. The revolutionary winds that were raised by Riemann’s revelations about the properties of hyperspace
blew their surprising effects on the sciences, but also on society’s thinking and on the arts, only several decades later. It is
notable that great artists of the 20th century, like Pablo Picasso and Salvatore Dali, perceived the Riemman-message about
hyperspace well before the scientists of those times. Only years later, scientists began using higher-dimensional spaces in
widely varying applications, allowing themselves to ‘‘see the un-seeable and to imagine the unimaginable’’.
Even more recently, in the mid-1940s, Einstein’s famous mathematical relationship about the equivalence between
energy and mass, has led to the harnessing of nuclear forces, turning the world upside down with the development of a
flood of weapons of massive destruction. Such, and other technological developments, which have caused negative effects
on our civilization, are now of strenuous concern amongst scientists and politicians. This is not the time to discuss the very
importantmatter of the possibly negative consequences of technological applications.We are only pointing here to thewider
psychological, social and economic effects which may result from the technological exploitation of great advancements of
scientific abstract ideas and theories, as those are expressed in the language of mathematics.
6. The unreasonable effectiveness of mathematics
It was always viewed that mathematics is a self-contained formal exercise, which involves the grammatical linking
and mapping of symbol patterns on the basis of a set of logical rules. For most mathematicians, the appropriateness
of mathematical language for representing and analyzing the structure and the function of the physical world has been
commonly considered to be a fortuitous affair, resulting primarily from the initiative of the scientists in the various fields,
who search for effective ways of representing and processing experimental data and for formulating theories.
The Nobelist Eugene Wigner, has referred to the stunning success of mathematics in expressing the basic laws and the
behaviour of the physical world by wondering about what he called «the unreasonable effectiveness of mathematics». We
may ask: ‘‘Why is that so?’’. Is it merely due to good luck that humans have invented powerful mathematics to fit the facts of
observation and the various hypotheses of interpretation, as the so called ‘‘formalists’’ among the scientistswill have it?Or, is
it that theremay be some hidden deep and fundamentallymeaningful significance to the stunning effectiveness ofmathematics,
as Plato will have it? Is it that there may be an independent and eternal existence of mathematical ideas and ‘‘mathematical
forms’’, whichmay explain the apparent phenomenal success of mathematics in the description of the physical world? Two
questions associated with these two viewpoints, are: ‘‘Why humans are so good at discovering nature’s algorithms?’’, and,
«For how much longer this very successful and accelerated process of discovery can go on?».
Richard Feynman once remarked that we can not go on for ever with making discoveries in physics at this present
rate. If some superstring theory or some other «theory of everything», can provide us, in a few decades, or even in a
few hundreds of years, with a satisfactory encapsulation of the ultimate laws of the universe in an astonishing limited
amount of mathematics, is cause for great wonder about the «unreasonable effectiveness of mathematics». And, even more,
if a ‘‘universal Turing machine’’, with its altogether modest repertoire of basic operations, can perform any computable
mathematical task, this fact must be telling us something of basic significance about the foundations of mathematics and
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logic, and probably it must be telling us something about the reality of the evolutionary processes of the physical world of
ours.
Of course, in order to complete somewhat the picture, we must hasten to add here that strong indications suggest that
the human brain has many capabilities over and beyond those of a Turingmachine, the least of whichmay be that humans are
capable of discovering and proving with no particular effort the existence of true mathematical statementswhich no Turing
machine – no algorithm, or even, in effect, no logical axiomatic theory – can prove. (I am referring here to the well known
theorem of Gödel.) Contemplating this fact, several scientists, Roger Penrose of Oxford being notably among them, have
suggested that this ‘‘natural’’ human ability may be traced to quantum mechanical processes inside the brain cells.
If quantummechanical processes inside our brain have anything to dowith our ability to think, thenwemay askwhether
wewill ever discover these very significant connections between ‘‘brain’’ and ‘‘mind’’, and whether wewill ever understand
the mysteries of the phenomenon of mental functions and of consciousness. Will we ever know?
6.1. Will mathematics help us understand the phenomenon of ‘‘consciousness’’?
We must note here that, in our times, during the last decades of the 20th century and the early years of the 3rd
millennium after Christ, we seek a scientific understanding, whichwill integrate our conscientious existencewith the physical
manifestations of a hierarchical and (maybe) holographically functioning universe.We seek to explain the appearance of the
phenomenon of «consciousness». Since the brain is made-up of the samematerial as the rest of the physical world, since we
are all made up of the same ‘‘star-dust’’ as the rest of the physical world, whatever it is that which causes the manifestation
ofmental functions, it must be an integral part of the same grand scheme, which governs all the rest of the material attributes
of our universe. We should note here our currently limited understanding about the nature of the material world, and the
limited mathematical resources which are available for describing our proposed theories.
Is there a kind of non-computable physics and of qualitative mathematics, which, so far, has eluded the attention
of physicists, mathematicians, and computer scientists? Is it that «conscious awareness» is merely some kind of an
«emergent» phenomenon, a wholistic feature of sufficient complexity and sophistication of action, which is attributable
to the brain’s enormous complexity??. Must we seek to develop a «science of mind and matter», one that will extend our
understanding of theworkings of ourworld, perhaps beyond purely rational explanations andwondrous beauty, probably to
include qualitative, maybe non-computational and non-algorithmic, processes?? OR, are we to, perhaps, seriously consider
the possibility that our intelligence, and our conscious presence in this world, requires some kind of a supernatural act of
a benevolent God, or of a ‘‘divine organizing principle’’ [2], so as not to be explainable in terms of human science, which
has become so successful in the description of the inanimate world??. In this drive, the extended mathematics, which will
include qualitative computation of enormous populations, will be a determining force, and possibly another, even more
adventurous and wonderful, journey into the Platonic world of ‘‘mathematical reality’’.
In our days, research workers in many scientific disciplines have converged on a number of central problems and ideas
about theworkings of themind. It is obvious that no single approach, be it in psychology, artificial intelligence, anthropology,
neurophysiology, or physics alone, is likely to succeed in unraveling the mysteries of mental functions. It is, however, a fact
that the developments of the programmable digital computer, and especially the development of themathematical theory of
computability, have providedmeans and tools for thinking in newways, and for discovering new approaches for researching
and for understanding the human mind.
In recent times, with the development of a deeper understanding of the subject of ‘‘computation’’, the old sharp Cartesian
distinction between the brain and the mind is losing its credibility. The traditional distinction between the ‘‘brain’’, which
is a physical organ to be investigated by science along with the study of the other organs of the human body, and the
‘‘mind’’, which is a ghostly, functional, immaterial, and exclusively subjective ‘‘nonentity’’, which is to be left in the hands
of psychiatrists, philosophers and theologians, is progressively fading away.
Today, a better understanding of the concept of ‘‘computation’’ and of the tools of ‘‘computational mathematics’’ are
enabling us to formulate, with good precision, the complex problems which relate to the functions of the mind and to
the matter of consciousness, and to investigate the fundamental question of the role of man in the overall evolutionary
scenario of our universe. We seek to understand the mental functions of memory, of thinking, and of the phenomenon of
consciousness. We are now becoming more and more convinced that the mechanistic approach to viewing the functioning
of our world simply would not work when we seek to find an inherentmeaning in our evolving universe, and when we seek
to understand the phenomenon and the development of life and the ‘‘why’’ of our presence on this small planet.
If nature may be viewed as a computational process, one has to address the question of the computational limits of the
physical world, and of the nature of the physical laws, by asking the following hard question: ‘‘If the universe operates like
a computational machine, then, concerning the computational limits of our physical world, in what sense we may say that
something is computable if it has not been computed by the entire cosmos during the entire life of the universe?’’.
7. Why are the laws of nature mathematical??
Nowmay be a good time to say a few words about the nature of the ‘‘reality of mathematics’’. As a first question, we may
ask: ‘‘Why are the laws of nature mathematical?’’. The remarkable success of mathematics in describing the regularities of
14 P.A. Ligomenides / Journal of Computational and Applied Mathematics 227 (2009) 10–16
the structure, the function, and the functionalities of our physical world, calls for an explanation. It is often taken for granted
that this is so, because this is the way that we humans have chosen to think when explaining the world. It is common to
assume that the effectiveness of mathematics is a cultural phenomenon, and that we do not discover mathematics, but that
we invent mathematics. Those who think so, believe that «we read mathematical order into our perceptible world», rather
than «read it out of nature».
When we go beyond observation and beyond direct perception, and we attempt to understand our world by the
application of logic and rational reasoning, we often struggle with certain ideas which are difficult to understand by mere
mental visualization. Our mind’s eye fails to «perceive» various concepts of modern physics, such as the «curved space», or
the occurrence of «retro-causality». Mathematical rational procedures can uncover powerful and strange ties between the
Platonic world of «forms» and the observed regularities of the physical world.
We oftenwitness a great survival value of abstractmathematics. Abstractmathematics frequently precede by a long time
their applications to the modelling of the physical word. In this respect, we witness something analogous to the longevity
of the aesthetic appeal and appreciation of great works of art. You may notice that, several noted scientists who practice
mathematics mainly for its beauty and not necessarily for its practical value, subscribe to the idea that great mathematical
works, like great works of art, allow us a glimpse of the timeless and profound reality of our world. I may note here that once,
during a conversation, Richard Feynman told me that if you are in the laboratory and you struggle with proving something
which doesn’t come out, but which is beautiful, then you owe to believe it, because it will come out. We believe that beauty
plays an important role in the reality of our world.
8. Why is the physical world knowable ??
An adjacent question to those we have asked is: «Why is the physical world knowable?» In answering this question it is
characteristic to note that the underlying laws of our physical world are simple in form, while the actual states of the world
are highly complex. Also, a striking feature of most complex physical systems is their non-random nature. Of the limitless
variety of possiblematter and energy arrangements, almost all of which would be random, only aminute coherent collection
of highly organized «forms» is found in nature. The concept of organization, or depth, captures the non-random nature of
cosmic complexity. A striking example is the minute portion of proteins found in living organisms, from the enormous,
almost unlimited variety of possible chemical arrangements of proteins.
Scientists, in the drive to describe the observed order and consistency, may view the physical world a l g o r i t h m i c a
l l y, and they may express the compression of observed data into simple laws, by saying that the world is algorithmically
compressible. Scientists seek and discover suitable algorithmic compressions for the interminable volumes of observation
data. It may be noted here that the mental representations of our brain, are in effect also algorithmic compressions.
If the possibility of algorithmic compression would not exist, in a shallow world of physical objects and mental
representations, then it would not be possible to have cognition and knowledge. Such a world would be unknowable. Of
course, this anthropocentric judgment does not constitute an explanation of why is the world algorithmically compressible.
It simply says that if things were not so, we would not be here today to argue about this matter.
9. Computability, compressibility, and the physical laws
In physics we seek to discover simple laws, compressed algorithms, which explain physical phenomena, even very
complex physical phenomena. Similarly in mathematics we look for simple rules, and in computer science we seek compact
programs, which can be used over and over in various computational situations, even for very complex calculations. As
we all know, however, not all mathematical operations, not all data processing and information mapping operations are
compressible to simple rules. Not all mathematical operations can be carried out by procedures and software programs
which are significantly less complicated than the operations themselves. We even find that there exist some mathematical
operations, as for example in the case of the calculation of non-computable numbers, which are intrinsically so complex
that they can not be calculated with any computer program at all.
The idea of algorithmic compression was carried much further in the 1960s by Andrei Kolmogorov in the Soviet Union,
and by R.J.Solomonov and Gregory Chaitin in the USA, who developed the scientific discipline of «Algorithmic Information
Theory» by seeking to define the shortest computer programwhich can describe amathematical object, or a physical system,
to some required level of detail. Fascinating facts were discovered in this theory about ‘‘random sequences’’ in mathematics
and about ‘‘random events’’ in the physical world, as well as about noncomputable numbers and unsolved problems in
computation, such as the almost mystical ‘‘omega number’’, which Chaitin has linked to the «halting problem».
A related question in physics is whether there are phenomena of the physical world, whose complexity is such that
they can not be captured by a compact algorithmic description. This question may be extended to refer to the whole of our
physical world, to the universe itself. Onewonderswhether the universe, as awhole, can be completely described by a single
program, which is significantly simpler than the universe itself. In other words, we may wonder whether our universe as a
whole is algorithmically compressible?. In fact, this is the essence of the so called ‘‘Theory of Everything’’, which is the Holy
Grail of physics.
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10. Scientific mysticism: Intrinsic evolutionary values. Man and society
I can not resist the temptation to close this brief presentation with a few references to metaphysical reflections. Maybe
this is so because the role ofmathematics in the investigation of the primordial questions is fundamentally basic. Concerning
the beginning and the evolutionary history of our world, we are discovering unintelligible relations and we are constructing
‘‘theories’’ that we may never be able to experiment on. We say that our world is derived from a stupendous event, which
we do not really understand, from a Big Bang. We also say other things which we do not comprehend, as when we say that
this universe originated from ‘‘nothing’’, that thismiraculous physical worldwhichwe perceive evolved and developed from
some kind of a ‘‘quantum chaos made up of ghosts’’, which could not have any ‘‘material’’ nature and yet they weaved all
that which we sense: our expanding space, a relativistic time, and an unendingly diversified material world!
We also believe that our world evolved with structures and functions, by synthesis, increased complexity and
differentiation, by increased interaction, intercommunication, morphogenesis and morphodestruction, and by behaviors,
habits and rules, which developed to become the regular laws of Nature.
Some of us say that this world had in it, from the beginning, a capability of motion by rolling states of ‘‘propensities’’,
something like the Aristotelian ‘‘in potential’’ states («ενδυνα´µει »καταστ α´σεις ). We believe that this world is evolving
by ‘‘inherent probabilistic choices’’ and by incomprehensible ‘‘morphogenetic jumps’’ among potential developmental
outcomes in the evolving phenomena of our world, and by equally incomprehensible ‘‘quantum jumps’’ in the fantastic
microcosmos of the ‘‘elementary quantum phenomena’’. Some of us think that these ‘‘jumps’’ may constitute ‘‘the real beat
of Creation’’ of our world.
A product of this mostly incomprehensible ‘‘cosmogonic’’ procedure is the development of enduring and sustaining
structural and functional forms (µoρϕε´ς = ‘‘morphes’’) in nature, which we shall name ‘‘intrinsic evolutionary values’’
of our world. Such are the various atomic nuclei, the chemical elements, themolecules, themacromolecules and the various
biological organisms and ecosystems of our evolving Earth-Greenhouse, the interstellar dust particles, the stars and the
galaxies of our evolving physical universe.
At this point I would like to refer to the development of our planetary ‘‘Greenhouse-Earth’’. In this incredible, yet
unintelligible evolutionary activity, a planetary rock, our Earth, was created, as we believe 4.5 billion years ago. It served as
a ‘‘green house’’ with air, fire, earth and water, and with other needed environmental conditions for the development of life,
mind and consciousness. After billions of years of evolutionary morphogenetic development of heavy chemical elements
(nitrogen, oxygen, phosphor, and naturally carbon-12), in the midst of the vast stellar stage of an inert universe deprived of
mind and consciousness, the necessary conditions were developed in an environment with soil, water, air, and fire, for the
creation and the evolution of life, intellect and consciousness. Todaywebelieve that logicallymanymore such ‘‘greenhouses’’
are dispersed throughout this universe.
The evolution of life on Earth is attributed to the development of special self-reproducible and self-sustaining ‘‘intrinsic
evolutionary values’’, like the biological mega-molecules, the living cells, the biological organisms, man, mind and
consciousness, even of human societies and of social andmoral ‘‘values’’. Itmay be argued that the ‘‘living-greenhouses’’, and
us as a form of conscientious beings, together with all the other biological forms of this greenhouse, constitute undeniable
intrinsic eigenforms, that they constitute ‘‘intrinsic evolutionary values’’, which give a special character, maybe even a
singular character, to the evolutionary course. Probably these intrinsic evolutionary values endowourworldwith an intrinsic
meaning. The supporters of the ‘‘anthropic principle’’ argue that the clues from the observations endorse the hypothesis
that the evolutionary course of this universe permits, maybe even foresees, the formation of evolutionary ‘‘planetary
greenhouses’’, like our own.
If all that might be true, we could say that the evolutionary course of our universe matured the moment that in some
greenhouse, – we only know our own greenhouse-earth, – some creature with intellect and consciousness wondered
about the reason for his own existence.
With the evolution of mankind in the ‘‘Greenhouse-Earth’’, this universe acquired a ‘‘consciousness’’. Because of man’s
consciousness, we may also say that the universe, in a sense, ‘‘came into being’’, into ‘‘existence’’ [2]. Man, the carrier of this
miraculous property of consciousness, has developed the capacity to ‘‘observe and theorize’’. Through ‘‘the many of us who
observe, interpret, communicate and agree’’, we construct various scientific theories, and among themvarious non-provable
scientific myths about cosmology. It may be said that the universe ‘‘exists in the minds of those creatures’’which, according to
the most predominant scientific theories, the universe itself has generated. Man and universe evolve in a wondrous ‘‘loop of
self-reference’’, in which the most improbable things are possible and are feasible!
One may wonder whether ‘‘we, as human inhabitants of this green house, each one of us, may be every living creature
with mind and consciousness, solely by our own existence and our communicative activity, we ‘construct’ the reality of this
unintelligible world of ours!’’
Within a more general frame one may ask if the development of ‘‘biological organisms’’ from inert matter, with the
subsequent emergence of intellect and consciousness, bears some specificmeaning.Whydo greenhouses andus exist?
Could it be a procedural accident in the blind course of a ‘‘divine organizing principle’’? Could it be that the theological
reference to the hidden will of God is the answer? If this world was created for us, as the anthropic principles would
have it, thenwemay suggest thatwe live in a ‘‘world’’ which is noteworthy becausewe distinguish it by our own existence.
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In the last analysis, many of us believe that a possible attestation of the existence of God, in accord with any notion
of divinity, may come only from the quest and search of scientific endeavor [1].
Through the billions of participating consciousnesses, the community of man, which itself constitutes one more evolved
universal ‘‘inherent value’’, is empowered by the human enterprises of religion, the arts, and the sciences, and builds societies,
makes rules of organized cohabitation, and forms long-lasting survival contracts of ‘‘human values’’. Man fabricates myths
about the origin and the evolution of this universe, and about his own role in it, and erects the four bridges of knowledge,
aesthetics, insight and faith, to the ‘‘Mind of Infinite Divinity’’.
The evolutionary propensities of nature formorphogenesis andmorphodestruction put our communities and our human
values to a continuous test,mainly due to the intervening acts ofmanhimself. Todaywewitness the effects of our technology
on the physical, social and psychological environment, and on the possibilities of altering our genetic inheritance. This may
be the end of childhood for mankind. We hear the voice of Mephistopheles. We face a Faustian choice: either to subdue our
ethical values and to accept the risky technological corrosion of our environment and of our genetic nature as a necessary
price to pay for power and world-wide economic development, or to re-appraise our evolutionary course and to develop a
new morality, and new values.
A noble ‘‘human value’’ of our times may be stated in Voltaire’s words, who, more than 250 years ago, counselled us : ‘‘to
cultivate our garden’’.
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